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[57] ABSTRACT

A wet scrubber control system is configured with a pH
sensor and a conductivity sensor in the return solution, and
with a conductivity sensor in the feed solution. Concentra-
tion of the scrubbing agent within the feed solution is
determined using the conductivity of the feed solution.
corrected by subtracting a bias therefrom. The bias is
established by first measuring the concentration of scrubbing
agent in the return solution using the pH sensor. An expected
conductivity of the return solution is then looked-up. The
bias is set as the difference between the expected conduc-
tivity of the return solution and a measured conductivity of
the return solution.

20 Claims, 9 Drawing Sheets
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SCRUBBER CONTROL SYSTEM AND
METHOD

Technical Field

The present invention relates, in general, to air stream
scrubber control systems. In particularly, the present inven-
tion relates to a method and system for accurately determin-
ing and controlling scrubbing agent concentration in a
continuous wet scrubber system.

BACKGROUND OF THE INVENTION

Wet scrubbers have been used for many years to remove
undesirable contaminates from air streams. As is well
known. conventional wet scrubber systems pass a contami-
nated air stream through a scrubbing chamber. where the air
stream encounters a mist of scrubbing solution. A scrubbing
agent (which may include multiple reactants) within the
scrubbing solution reacts with the contaminate(s) in the air
stream. neutralizing it, such that contaminate free air is
passed to the atmosphere or, for example. the next stage of
processing. By way of reference. conventional wet scrubber
systems and control thercof are described in, for example.
“Air Pollution Engineering Manual,” U.S. Environmental
Protection Agency, second edition, AP-40. 1973; "Wet
Scrubber System Study: Volume I—Scrubber Handbook.”
U.S. Environmental Protection Agency, EPA-R2-72-118A.
PB 213016. August 1972; and “Lime/Limestone Wet-
Scrubbing Test Results at the EPA Alkali Scrubbing Test
Facility.” U.S. Environmental Protection Agency. EPA-625/
2-75-008, 1975.

FIG. 1 depicts a conventional continuous wet scrubber
system. A sump 12 functions as a reservoir for a scrubbing
solution 11 that contains, for example, a mixture of water.
residual salts and residual scrubbing agent 27. Dilution
water 16 is added to scrubbing solution 11 as needed, and
such addition is controlled by a valve 20 and a control
system 24. Piping carries scrubbing solution 11 from sump
12 to a pump 21. Pump 21 facilitates the blending of
scrubbing agent 27 (for example. a concentrated caustic)
with recirculated scrubbing solution 11. The amount of
scrubbing agent 27 mixed with scrubbing solution 11 is
controlled by a valve 22 in connection with control system

24. Control system 24 reduces the amount of scrubbing
agent 27 to be blended when the concentration thereof rises

above a threshold, and contrarily increases the blended

amount when scrubbing agent 27 concentration falls below
a threshold.

As used herein, the term “return solution” refers to
scrubbing solution 11 as it exists in sump 12 and prior to the
addition of further scrubbing agent 27 to scrubbing solution
11. Further. as used herein, the term “feed solution” refers to
scrubbing solution 11 after the addition of further scrubbing
agent 27 (i.e., prior to spraying from dispersers 15 (e.g..
nozzles)).

Scrubbing solution 11 is pumped to the top of scrubbing
chamber 14. where a mist (e.g., rain) 25 of scrubbing
solution 11 is produced by dispersers 15. As mist 25
descends. it encounters a mixture of air and contaminates; 23
as they rise through scrubbing chamber 14. Scrubbing agent
27 within mist 25 reacts with, and neutralizes one or more
contaminates 23. leaving mostly water and reaction
by-products to return into scrubbing solution 11 within sump
12. By way of example. contaminates 23 could include HCI.
while scrubbing agent 27 could include NaOH.

One important goal of any continuous wet scrubber is to
maintain a sufficient concentration of scrubbing agent 27 in

5

10

15

20

25

30

33

45

50

23

63

2

the feed solution. A scrubbing agent concentration that is too
low will result in incomplete *‘scrubbing” causing poten-
tially hazardous matter to escape into the atmosphere. A
scrubbing agent concentration that is too high is costly and
wasteful in terms of scrubbing agent usage. Unfortunately.
prior techniques for determining. and thereby controlling.
scrubbing agent concentration have been deficient.

For example, one prior technique for on-line (i.e..
continuous) determination of scrubbing agent concentration
includes the use of a “pH” sensor 44 in the path of the feed
solution. If, for example, NaOH is used as scrubbing agent
27. a pH measurement will directly correspond to the NaOH
concentration in scrubbing solution 11. However. limitations
of pH sensors constrain the accuracy of this pH-based
concentration measurement. Further, the pH sensors them-
selves are eroded by the high caustic environment.

Referring to FIG. 2 in connection with FIG. 1. because pH
sensor 44 is located in the feed solution, measured pH values
will usually be high (for example, pH 10-13). In this region
of values, due to the logarithmic behavior of pH sensors
(e.g.. glass electrode sensors). a small pH change corre-
sponds to a large change in percentage NaOH concentration.
Unfortunately, measurements from pH sensors are not very
accurate, precise or repeatable in this pH range. and thus,
NaOH concentration is not accurately determinable. Control
of scrubbing agent concentration is therefore difficult.

The present invention is directed toward solutions to the
above-noted problems.

Disclosure of the Invention

In a first aspect. the present invention includes a method
for controlling addition of a scrubbing agent to a return
solution in a wet scrubbing system. The method includes
measuring a feed solution conductivity in the wet scrubbing
system, and determining a conductivity bias corresponding
to the feed solution conductivity. The addition of the scrub-
bing agent to the return solution is regulated as a function of
the feed solution conductivity and the conductivity bias.

As an enhancement. the determining may include mea-
suring a pH value of the return solution. An expected
conductivity for the return solution may be determined as a
function of the pH value, and the conductivity bias estab-
lished as a difference between the expected conductivity and
a measured return solution conductivity. Further. the con-
ductivity bias may include two components. a first bias
corresponding to inherent conductivity of makeup water
used in the wet scrubbing system. and a second bias corre-
sponding to conductivity of conductive contaminates accu-
mulated during scrubbing. The second bias may be recal-
culated when the pH value is in a predetermined range, for
example, pH 8.5 to 9.5.

As a further enhancement, the method may include mea-
suring a return solution conductivity. An amount of scrub-
bing agent added may be determined as a function of a
difference between the feed solution conductivity and the
return solution conductivity.

As yet another enhancement, the regulating may include
operating a feed forward control loop as a function of the
feed solution conductivity and the conductivity bias.

In another aspect, the present invention includes a method
for automatically determining a feed solution concentration
of a scrubbing agent in a wet scrubbing system. The method
inciudes measuring a feed solution conductivity of the
scrubbing solution. and determining a conductivity bias
corresponding to the feed solution conductivity. The feed
solution concentration is determined as a function of the
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feed solution conductivity and the conductivity bias. The
present invention also includes a computer program product
configured to affect the above method.

As an enhancement, the method may include subtracting
the conductivity bias from the feed solution conductivity to
produce a corrected conductivity that is used in determining
the feed solution concentration. The corrected conductivity
may be looked-up in a conductivity-concentration table to
determine the feed solution concentration.

As another enhancement, the method may include mea-
suring a pH of a return solution in the wet scrubbing system.
and looking up a return solution concentration in a
pH-concentration table. The return solution concentration
may be looked-up in a conductivity-concentration table to
determine an expected conductivity. Moreover, a return
solution conductivity may be measured, and the expected
conductivity may be subtracted from it to determine the
conductivity bias. The conductivity bias may be corrected
for the inherent conductivity of makeup water used in the
wet scrubbing system.

In yet another aspect. the present invention comprises a
wet scrubbing system including: a pH sensor coupled to a
return solution within the wet scrubbing system; a first
conductivity sensor coupled to a feed solution within the wet
scrubbing system; and a second conductivity sensor coupled
to the return solution within the wet scrubbing system. The
wet scrubbing system further includes a controller coupled
to the pH sensor. the first conductivity sensor and the second
conductivity sensor to receive measurements therefrom. The
controller is programmed to determine the concentration of
a scrubbing agent in the feed solution using the measure-
ments.

In a further aspect. the present invention includes an
on-line method of determining salt concentration within a
scrubbing solution of a wet scrubbing system. The method
includes measuring an initial and a current conductivity of
the scrubbing solution. The current conductivity is measured
during operational recirculation of the scrubbing solution.
The salt concentration of the scrubbing solution is deter-
mined as a function of the current conductivity minus the
initial conductivity.

The present invention has several advantages and features
associated with it. Using the techniques disclosed herein.
enhanced precision in the determination of scrubbing agent
concentration is facilitated. A more efficient and effective
scrubbing process results therefrom. In particular. scrubbing
agent usage is further optimized. fewer unscrubbed gasses
are discharged. salt concentrations are lessened and spray
nozzle clogging is reduced. The techniques disclosed herein
accordingly advance the field of measurement and control in
wet scrubbing systems.

BRIEF DESCRIFTION OF THE DRAWINGS

The subject matter regarded as the present invention is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. The invention, however,
both as to organization and method of practice, together with
further objects and advantages thereof, may best be under-
stood by reference to the following detailed description
taken in conjunction with the accompanying drawings in
which like reference numbers refer to the same elements

throughout:

FIG. 1 depicts a conventional continuous wet scrubber
system and is labeled prior art;

FIG. 2 is an example graph of pH versus NaOH concen-
tration and is labeled prior art;
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FIG. 3 depicts a continuous wet scrubber system pursuant
to an embodiment of the present invention;

FIG. 4 is an example graph of conductivity versus NaOH
concentration in accordance with the system of FIG. J:

FIG. 5 is the graph of FIG. 4 having an example pH versus
NaOH concentration relationship superimposed thereon pur-
suant to the present invention;

FIG. 6 is a control system diagram of the wet scrubber
system of FIG. 3 in conformance with one embodiment of
the present invention;

FIGS. 7A-7B depict a flow-diagram of a method for
operating a wet scrubbing system pursuant to an embodi-

ment of the present invention; and

FIG. 8 is a block diagram of a computer system used in
implementing the principles of the present invention.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

The present invention facilitates a wet scrubber system
capable of accurately measuring and controlling scrubbing
agent concentration. As a result. scrubbing efficiency and
scrubbing agent usage are optimized. In short, a combination
of conductivity and pH sensors are used in a manner that
accounts for the individual deficiencies of each. This com-
bination enables accurate determination of scrubbing agent
concentration within the recirculated scrubbing solution,
thereby facilitating an improved wet scrubber system and
Process.

One embodiment of a continuous wet scrubber system
pursuant to the present invention is depicted in FIG. 3. This
wet scrubber system is similar to that shown in FIG. 1.
however. sensor configuration, control techniques. and
usage have been changed in accordance with the present
invention.

In accordance with the present invention. the amount of
scrubbing agent 27 (for example, NaOH) within the feed
solution is determined using a pH sensor “pH,” 43 and a
conductivity sensor “C,” 41 within the return solution, and
a conductivity sensor “C,” 47 within the feed solution. The
amount of scrubbing agent 27 blended into the return
solution is also determinable using the above-identified
sensors. A further pH sensor, “pH” 44, may be included in
the feed solution to satisfy governmental regulation, but is
not necessary for practicing the present invention.

An example behavior of sensor C; 41, when operated in
an environment wherein scrubbing agent 27 is. for exampile,
NaQOH. is depicted in the graph of FIG. 4. A relatively linear
relationship (trace 51) exists between NaOH concentration
within. and conductivity of, scrubbing solution 11
(conductivity is shown in milli-Siemens per centimeter).
The conductivity at the origin of the graph will ordinarily be
the inherent conductivity of the dilution (i.e.. makeup) water
used in scrubbing solution 11 (at a given reference
temperature).

Because the relationship between NaOH concentration
and conductivity is known, and because conductivity is a
relatively linear measurement in the applicable range. NaOH
concentration could be accurately determined from a con-
ductivity measurement alone. However, this presumes that
conductive contaminates (e.g., salt) are not present in scrub-
bing solution 11. Unfortunately, salt does accumulate during
scrubbing operations.

The accumulation of. for example, salt within scrubbing
solution 11 causes a bias (i.e., offset) in the conductivity-
concentration relationship. This bias is shown in FIG. 4 as
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bias “a” between trace 51 (no accumulated salt) and a trace
53 (with accumulated salt). Despite bias “a”, the relatively
linear relationship between conductivity and scrubbing
agent concentration is maintained. Thus. once bias “a” is
determined. scrubbing agent 27 concentration can be pre-
cisely determined using conductivity.

In conformance with the present invention, sensor pH, 43
(FIG. 3) is used in connection with sensor C,; 41 to deter-
mine bias “a” FIG. 4. This determination is explained below
in connection with the graph of FIG. 3.

Sensor pH, 43 is used to measure pH concentration in the
return solution. The pH levels it measures {e.g.. pH 8.5-9.5)
will be lower than if pH was measured in the feed solution.
Advantageously, the lower pH measurements are farther
from the asymptotic portion of the pH-concentration
relationship, and are therefore more accurate.

The measured pH level (trace 55) is used to determine
scrubbing agent concentration in the return solution (point
§7—FIG. 5). This concentration also corresponds to an
expected conductivity value for a scrubbing solution with no
salts (point 61). However. because salts have accumulated,
the conductivity of the return solution measured by sensor
C, 41 will likely be higher than expected (point 59). The
difference between the expected conductivity and the mea-
sured conductivity is bias *a”.

During operations, bias “a” is subtracted from the mea-
sured conductivity of the feed solution and return solution
and concentration is determined from the resulting conduc-
tivity value (i.e.. a “corrected conductivity”). To further
explain, sensor C, 47 is used to provide a conductivity
measurement of the feed solution. Bias *“a” is subtracted
from the measured conductivity, and the resulting conduc-
tivity value is used to determine the concentration of scrub-
bing agent 27 in the feed solution. Advantageously, this
reading is accurate, despite the high pH levels that rendered
conventional pH sensors situated within the feed solution
inaccurate. Return solution concentration is similarly deter-

mined using sensor C, 41.

Bias “a” is established on a periodic basis and may vary
with the specific scrubbing process. As one example. bias
“a” is recalculated when at least 2 hours have elapsed since
the last bias calculation. and when pH is in the range of, e.g..
pH 8.5-9.5.

The measurements from sensors C, 41 and C, 47 are also
usable to accurately determine the amount of scrubbing
agent 27 blended into recirculated scrubbing solution 11.
The concentration of scrubbing agent 27 measured by sensor
C, 41 (point 59) is subtracted from the concentration mea-
sured by sensor C, 47 (point 65) to determine a change in
concentration. AC (the pH at point 63 corresponds to the
concentration at point 65). This change in concentration
directly corresponds to the amount of scrubbing agent 27
added to the return path solution.

Depicted in FIG. 6 is a control system that includes the
sensors and valves of the wet scrubbing system of FIG. 3. A
supervisory controller 24 is responsible for integration of all
sensor and control signals used in the wet scrubbing system.
As an example, controller 24 may be a Model 760/740
Series or an “I/A Series” controller, both from The Foxboro
Company of Foxboro. Mass. Controller 24 is programmed
with the steps described herein to affect wet scrubber control
in accordance with the techniques of the present invention.

Each of the depicted sensors operates in connection with

integral temperature sensors that provide temperature com-
pensation. In particular, sensor pH; 43 functions with a
temperature sensor “T,,,” 44, sensor C, 47 functions with a
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temperature sensor “T_,” 48, and sensor C, 41 function with
a temperature sensor “T_,” 42. Accordingly. the measure-
ments obtained from the sensors is accurate at the elevated
operating temperature of wet scrubber systems (e.g.. 50-70
degrees C.).

A first PID-type controller. PID, 71, controls the concen-
tration of scrubbing agent 27 by regulating the addition
thereof. In particular. PID, 71 is coupled to valve 22 such

that the flow of scrubbing agent 27 may be regulated. Feed
solution concentration is communicated from controller 24

to PID, 71 for use in a feed forward control loop. while
return solution concentration is passed thereto as a measure-
ment value for a feedback control loop.

A second PID-type controller. PID, 73. controls the
concentration of accumulated salts in scrubbing solution 11
by regulating the addition of dilution water thereto. In
particular, PID, 73 is coupled to valve 20 such that the
addition of dilution water to scrubbing solution 11 may be
regulated. Salt concentration of scrubbing solution 11 1s
communicated from controller 24 to PID, 73 as a measure-
ment value for use in a conventional control loop.

Measurement correlation input to controller 24 1s pro-
vided by an input block 75. For example. depicted in FIG.
6 is an input block corresponding to bias recalculation
parameters. A variety of input techniques may be used to
implement input block 75 including. e.g.. a keypad.
pushbuttons, thumbwheel switches, or GUI computer inter-
face. User output from controller 24 is directed to an output
device 85. Process parameters output to output device 83
include. e.g., “caustic % feed” 77 (i.e.. scrubbing agent 27
concentration in feed solution). “caustic % return” 79 (i.e..
scrubbing agent 27 concentration in return solution) and
“Total Recirculated Salt %” 83 (i.e.. the amount of accu-
mulated salt in scrubbing solution 11). Output device 85 may
be implemented in a variety of ways. and may include.. e.g..
a CRT. LED. LCD. analog panel meter display or printer.

Shown in FIGS. 7A-7B is a fiow-diagram of steps used
in controlling a wet scrubber system pursuant to an embodi-
ment of the present invention. To begin. the scrubber is
initialized by filling the system with fresh makeup water
(STEP 101). Measurements are taken using the pH and
conductivity sensors to establish a baseline (STEP 103). The
inherent conductivity of the makeup water used is thereby
determined. This conductivity is stored as an initial bias,
“bias,”, from the conductivity of absolutely pure water that
is used as a reference conductivity relationship. As no
“scrubbing™ reaction has yet taken place. a variable used to
store a representation of the amount of accumulated salt in
the system is also set to zero (STEP 105). Further. a bias
resulting from accumulated salt. “*bias,” is initialized to zero.
A time used to track bias updates. “Tppare 1S also set to
zero (STEP 107). -

A main loop is next entered. and the conductivity of the
feed solution is measured by sensor C, (STEP 111). Both
bias, and bias, are subtracted from the measured
conductivity, and the resultant ‘“‘corrected” conductivity
(STEP 113) is used to look up the concentration of scrubbing
agent in the appropriate table (i.e.. programmed into the
controller). The concentration is output into the PIDs. and is
optionally displayed (STEP 113).

To continue, a test is performed to determine if the
accumulated time since bias, was last calculated. Ty pp s7e-
has exceeded a minimum time limit on bias updates. T,
(INQUIRY 119). If not. the main loop iterates and continues
at STEP 111.

If T,,;» has been exceeded. a test is performed to deter-
mine if the return solution is within a predetermined pH
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range for the redetermination of bias,. (INQUIRY 123). The
pH range should correspond to an accurate range of the pH
sensor used. and may be, for example, pH 8.5-9.5. If the pH
is not within the predetermined range, a test is performed to
determine if T, ppsre has exceeded a maximum, T,,,x
(INQUIRY 125). If T,,,, has been exceeded. an alarm is
activated to indicate that potential problems may exist with
the return solution pH level (STEP 127). If T,,,. has not
been exceeded. the main loop iterates at STEP 111.

If the return solution pH is in the predetermined range for
bias updating (INQUIRY 123), an expected conductivity
corresponding to the measured pH level is looked-up.
Specifically. the scrubbing agent concentration correspond-
ing to the measured pH level is first looked-up in the
appropriate tables (STEP 129). Then. using the looked-up
concentration. the expected conductivity is looked-up. The
baseline bias. bias,, that accounts for water impurities 1s
added to the expected conductivity. and the resulting value
is subtracted from a measured return solution conductivity
(STEP 131). The resultant difference is stored as bias,. i.¢..
the bias resulting from salt accumulation during the scrub-
bing process (STEP 133). Further, the scrubbing agent
concentration in the return solution is optionally output
(STEP 135).

~ The determined bias_ is next used to determine the salt

concentration that has accumulated within the scrubbing
solution (STEP 137). Bias_ is a direct indication of the
change in conductivity of scrubbing solution 11 resulting
from accumulated salt. Accordingly. bias, is looked-up in
conventional salinity tables for the appropriate salt and
percentage salt concentration is determined. The salt con-
centration is then optionally output (STEP 139). and the loop
iterates.

The indication of an elevated salt concentration can be
used to affect an addition of more dilution water into the
scrubbing solution. Thus. in accordance with the techniques
disclosed herein. the problems associated with an elevated
salt concentration in the scrubbing solution can be mini-
mized by a careful control thereof.

To summarize, the present invention has several advan-
tages and features associated with it. Using the techniques
- disclosed herein. enhanced precision in the determination of
scrubbing agent concentration is facilitated. A more efficient
and effective scrubbing process results therefrom. In
particular., scrubbing agent usage is further optimized, fewer
unscrubbed gasses are discharged. salt concentrations are
lessened and spray nozzle clogging is reduced. The tech-
niques disclosed herein accordingly advance the field of
measurement and control in wet scrubbing systems.
Therefore. the techniques disclosed herein advance the field
of measurement and control in wet scrubbing systems.

By way of reference, controllers such as. e.g.. the “V/A
Series” controller from The Foxboro Company include
components common to computer systems. For example, the
hardware elements of a controller used to implement the
techniques of the present invention are shown in FIG. 8. A
central processing unit (“CPU”) 211 provides main process-
ing functionality. A memory 213 is coupled to CPU 211 for
providing operational storage of programs and data.
Memory 213 may comprise, for example, random access
memory (“RAM”) and/or read only memory (“ROM").
Non-volatile storage of, for example. data files and programs
is provided by a storage 215 that may comprise. for example,
disk storage. Both memory 213 and storage 215 comprise
computer usable medium that may store computer program
products in the form of computer readable program code.
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User input and output are provided by an input/output
(“I/O™) facility 217. VO facility 217 may include. for
example. a graphical display. a mouse andfor a graphics
tablet. Control I/Q is provided by control I/O facility 219.

Described above are examples of techniques for use
within wet scrubbing systems. It will be apparent to those of
ordinary skill in the art that the abovedescribed flows and
sequences of steps are only examples. There can be many
variations to the above. including, for instance. processing
more or less than the steps described above. modifying one
or more of the steps. or changing the order of some steps
without departing from the true spirit and scope of the
present invention. These variations are, therefore, consid-
ered a part of the claimed invention.

The concentration, conductivity and pH tables referred to
hereinabove are available from several industry resources.
As examples. reference is made herein to “The International
Critical Tables.” Volume VI, 1929. and “Theory and Appli-
cation of Electrolytic Conductivity Measurement.” The Fox-
boro Company, TI 612112, 1982.

While the invention has been described in detail herein, in
accordance with certain preferred embodiments thereof.
many modifications and changes thereto may be affected by
those skilled in the art. Accordingly. it is intended by the
appended claims to cover all such modifications and changes
as fall within the true spirit and scope of the invention.

I claim:

1. A method of controlling addition of a scrubbing agent
to a return solution in a wet scrubbing system., said method
comprising:

(a) measuring a feed solution conductivity in said wet

scrubbing system;

(b) determining a conductivity bias corresponding to said

feed solution conductivity; and

(c) regulating said addition of said scrubbing agent to said

return solution as a function of said feed solution
conductivity and said conductivity bias. |

2. The method of claim 1. wherein said determining
includes measuring a pH value of said return solution.

3. The method of claim 2, wherein said determining
further includes determining an expected conductivity for
said return solution as a function of said pH value. said
conductivity bias comprising a difference between said
expected conductivity and a measured return solution con-
ductivity.

4. The method of claim 3. wherein said determining
further includes determining two components of said con-
ductivity bias, said two components including a first bias
corresponding to inherent conductivity of makeup water
used in said wet scrubbing system. and a second bias
corresponding to conductivity of conductive contaminates
accumulated during scrubbing.

S. The method of claim 4. wherein said second bias is
recalculated when said pH value is in a predetermined range.

6. The method of claim §. wherein said predetermined
range is 8.5 to 9.5.

7. The method of claim 1, wherein said method further
comprising measuring a return solution conductivity.

8. The method of claim 7. further comprising determining
an amount of scrubbing agent added during said addition of
said scrubbing agent as a function of a difference between
said feed solution conductivity and said return solution
conductivity.

9. The method of claim 1. wherein said regulating com-
prises subtracting said conductivity bias from said feed
solution conductivity to determine a corrected conductivity
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and regulating said addition of said scrubbing agent as a
function of said corrected conductivity.

10. The method of claim 1, wherein said regulating
comprises operating a feed forward control loop as a func-
tion of said feed solution conductivity and said conductivity
bias.

11. A method of automatically determining a feed solution
concentration of a scrubbing agent in a wet scrubbing
system. said method comprising:

(a) measuring a feed solution conductivity of said scrub-
bing solution;

(b) determining a conductivity bias comresponding to said
feed solution conductivity; and

(¢) determining said feed solution concentration of said
scrubbing agent as a function of said feed solution
conductivity and said conductivity bias.

12. The method of claim 11. wherein said determining (<)
includes subtracting said conductivity bias from said feed
solution conductivity to produce a corrected conductivity
that is used in determining said feed solution concentration.

13. The method of claim 12, wherein said determining (<)
further includes looking-up said corrected conductivity in a
conductivity-concentration table corresponding to said
scrubbing agent.

14. The method of claim 11, wherein said determining (b)
includes measuring a pH of a return solution In said wet
scrubbing system. and looking up said pH in a
pH-concentration table to determine a return solution con-
centration.

15. The method of claim 14. wherein said determining (b)
further includes looking up said return solution concentra-
tion in a conductivity-concentration table to determine an
expected conductivity.

16. The method of claim 15, wherein said determining (b)
further includes measuring a return solution conductivity,
and subtracting said expected conductivity from said return
solution conductivity to determine said conductivity bias.

17. The method of claim 16, further including correcting
said conductivity bias for inherent conductivity of makeup
water used in said wet scrubbing system.

18. A computer program product comprising a computer
usable medium having computer readable program code
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means therein for use in automatically determining a feed
solution concentration of a scrubbing agent in a wet scrub-
bing system. said computer readable program code means 1n
said computer program product comprising:
first computer readable program code means for causing
a computer to affect measuring a feed solution conduc-
tivity of said scrubbing solution;

second computer readable program code means for caus-
ing a computer to affect determining a conductivity bias
corresponding to said feed solution conductivity; and

third computer readable program code means for causing
a computer to affect determining said feed solution
concentration of said scrubbing agent as a function of
said feed solution conductivity and said conductivity
bias.

19. A wet scrubbing system comprising:

a pH sensor coupled to a return solution within said wet
scrubbing system;

a first conductivity sensor coupled to a feed solution
within said wet scrubbing system;

a second conductivity sensor coupled to said return solu-
tion within said wet scrubbing system; and

a controller coupled to said pH sensor. said first conduc-
tivity sensor and said second conductivity sensor to
receive measurements therefrom. said controlier pro-
grammed to determine a concentration of a scrubbing
agent within said feed solution using said measure-
ments.

20. An on-line method of determining salt concentration
within a scrubbing solution of a wet scrubbing system. said
method comprising:

(a) measuring an initial conductivity of said scrubbing

solution;

(b) measuring a current conductivity of said scrubbing
solution during operational recirculation of said scrub-
bing solution; and

(c) determining said salt concentration as a function of
said current conductivity minus said initial conductiv-

1ty.
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